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TWO-PIECE MEDIA HUB AND METHODS 
OF ATTACHING SAME TO A MEDIUM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This is a continuation-in-part patent application Ser. No. 
08/920,932 ?led Aug. 29, 1997, entitled “Media Hub 
Mounting System for Minimizing Z-Axis Translation”. 

BACKGROUND OF THE INVENTION 

This invention relates to cartridge based data storage 
systems. More particularly, the invention relates to a media 
hub and a method of attaching media to a hub. 

Cartridge based tape and disk data storage devices for 
storing digital electronic information have been in use in the 
computer industry for several decades. Removable disk 
cartridges typically comprise an outer casing or shell that 
houses a disk-shaped magnetic, magneto-optical or optical 
storage medium upon Which information can be stored. The 
cartridge shell often comprises upper and loWer halves that 
are formed of injection molded plastic and are joined 
together to house the disk. Magnetic disk media can be 
either rigid or ?exible and are mounted on a hub that rotates 
freely Within the cartridge. When the cartridge is inserted 
into a disk drive, a spindle motor in the drive engages the 
disk hub in order to rotate the disk Within the cartridge at a 
given speed. The outer shell of the cartridge typically has a 
media access opening proximate one edge to provide the 
recording heads of the drive With access to the disk. Ashutter 
or door mechanism is provided to cover the head access 
opening When the cartridge is not in use to prevent dust or 
other contaminants from entering the cartridge and settling 
on the recording surface of the disk. The shutter is com 
monly biased to a closed position With a spring bias. To open 
the shutter and gain access to the media, the drive employs 
a mechanism that overcomes the bias of the spring. 

Such a cartridge is disclosed in US. Pat. No. 4,517,617 
(Tsuji). The Tsuji patent is generally directed to a disk 
cartridge that contains a ?exible magnetic disk having a 
center core (i.e., a hub) and an apparatus for reading and 
recording information on the ?exible magnetic disk. The 
disk cartridge comprises a ?exible disk attached to a hub. 
The disk and hub assembly are sandWiched betWeen an 
upper cover and a loWer cover. To constrain the movement 
of the ?exible disk Within the cover, the hub has a center 
holloW Which mates With a projection from the upper cover 
of the cassette. The shutter moves laterally across the faces 
of the disk cartridge exposing or covering a disk access 
opening. 

Disk drives for use With such removable disk cartridges 
typically employ either a linear actuator mechanism or a 
radial arm actuator mechanism for positioning the read/Write 
head(s) of the disk drive on the recording surface(s) of the 
storage medium, or disk. Because the disk cartridges are 
designed to be removable from the drive, the linear or radial 
arm actuators must be able to move off, and aWay from, the 
storage medium to a retracted position in order to prevent 
damage to the head(s) When a cartridge is inserted and 
removed from the disk drive. Moreover, many removable 
cartridge disk drives employ a pair of opposing read/Write 
heads for recording and reproducing information on both 
sides of a storage medium. Typically, the opposing heads are 
disposed on ?exible suspension arms at the distal end of an 
actuator that alloW the heads to ?y closely over the respec 
tive surfaces of the rotating disk. The opposing heads must 
be spread apart as they approach the edge of the disk during 
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2 
a head loading operation in order to avoid collision With the 
edge of the disk. Similarly, When the heads are unloaded 
from the disk, they must again be spread apart to avoid 
collision With the edge of the disk and each other. 
When a disk cassette of the type described above is 

inserted into the disk drive, the hub of the disk and the 
spindle of the drive must engage to alloW the drive to spin 
the disk at a required rate. Typically, the hub and spindle 
engagement is accomplished by either translating the car 
tridge above the spindle until the spindle aligns With the 
cartridge, then translating the cartridge doWnWardly until the 
hub and spindle engage. Alternatively, the spindle is loWered 
before the disk cartridge is inserted into the drive. After the 
disk cassette is fully inserted, or during insertion, the spindle 
is raised to engage the hub. 

In applications having very little space to accommodate a 
storage device, such as hand-held computers, digital 
cameras, and the like, the above-described disk and drive 
arrangements present a variety of draWbacks. For example, 
raising the disk cassette above the spindle requires addi 
tional overhead space to alloW the cartridge to move above 
the spindle. Where the spindle is loWered, additional space 
is required to accommodate the spindle and motor as they 
move doWn into the drive chassis. In either case, a thicker 
disk drive results. To reduce the overall dimensions of the 
drive and disk cassette, draWbacks of the prior art disk 
cassettes and removable media drives must be overcome. 

Media hubs are typically constructed from a solid cast 
piece of material or stamped from sheet material. Where the 
hub is constructed as a solid piece, the Weight of the hub may 
cause the hub to separate from the media When the cartridge 
is dropped. The separation problem is particularly a problem 
Where the media is attached to the hub by adhesive. 

SUMMARY OF THE INVENTION 

The present invention is directed to a data storage device 
that comprises a disk drive and removable cartridge. The 
drive comprises a spindle having a substantially planar top 
surface. An annular groove disposed in the top surface of the 
spindle. The top surface is adapted to accept a ring surface 
of a media disk hub. The top surface also comprises an 
annular datum ring that operates as a fulcrum point to tilt the 
media disk hub during hub disengagement from the spindle. 
The cartridge for use With the drive comprises an outer 

shell having a spindle access opening, a substantially circu 
lar magnetic medium rotatably disposed Within the outer 
shell, and a hub connected to the magnetic medium proxi 
mate the center of the medium. The hub has an outer 
peripheral edge for selectively engaging an edge of the 
spindle access opening such that the hub decouples from the 
spindle When said cartridge ejects from said disk drive 
Without translating the spindle or the outer shell relative to 
each other in a vertical direction. The hub further comprises 
a center bore and the cartridge further comprises a pin 
projecting doWn from a top of said outer shell and into said 
center bore. The hub may be formed as a solid cast or 
machined hub, or, alternatively, the hub may be stamped or 
pressed from sheet material or insert injection molded. 
Manufacturing from sheet material, comprises a light 
Weight hub manufactured from tWo separate pieces that are 
then mated together to form a single hub. The upper and 
loWer portions of the media hub are mated together via 
resistance, laser, ultrasonic or various other methods of 
Welding or joining metal. The one-piece or tWo-piece hub 
can be attached to the media via an adhesive or through 
mechanical means such as a snap ring or retainer. The pin 
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selectively impinges upon the center bore enabling a decou 
pling of the hub from said spindle. Additionally, the spindle 
access opening comprises a rounded edge adapted to selec 
tively engage the edge of the hub and there by lift the ring 
out of the spindle groove. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing summary, as Well as the folloWing detailed 
description of the preferred embodiments, is better under 
stood When read in conjunction With the appended draWings. 
For the purpose of illustrating the invention, there is shoWn 
in the draWings an embodiment that is presently preferred, 
it being understood, hoWever, that the invention is not 
limited to the speci?c methods and instrumentalities dis 
closed. In the draWings: 

FIG. 1 is a top plan vieW of a disk drive according to the 
present invention; 

FIG. 2A is a top vieW of an exemplary cartridge for use 
With the present invention; 

FIG. 2B is a bottom vieW of an exemplary cartridge for 
use With the present invention; 

FIG. 2C is an isometric bottom vieW of the cartridge of 
FIG. 2B; 

FIGS. 3A—3C shoW the cartridge of FIGS. 1 and 2 in 
various stages of insertion into a disk drive in accordance 
With the present invention; 

FIGS. 4A—4D shoW a cut-aWay side vieW corresponding 
to line 4—4 of FIG. 3C, Wherein the media hub is in various 
stages of engagement and disengagement from the drive 
spindle motor; 

FIG. 5A shoWs exploded isometric vieW of a ?rst embodi 
ment of a tWo-piece hub; 

FIG. 5B shoWs an exploded cross-sectional side vieW of 
the hub taken along lines 5B—5B of FIG. 5A; 

FIG. 6A shoWs exploded isometric vieW of a second 
embodiment of a tWo-piece hub; 

FIG. 6B shoWs a cross-sectional vieW of the top portion 
of the tWo-piece hub taken along line 6B—6B of FIG. 6A; 

FIG. 6C shoWs a partial cut-aWay side vieW of the 
assembled second-embodiment, tWo-piece hub. 

FIG. 7A shoWs an isometric vieW of a media retainer that 
mechanically attaches the media to the hub; and 

FIG. 7B illustrates the operation of media retainer With a 
hub. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention provides a data storage cartridge for 
use With a removable media type of disk drive. Throughout 
the description, a preferred embodiment of the invention is 
described in connection With a particular siZed and shaped 
disk cartridge. HoWever, the disk cartridge dimensions and 
shape are presented for exemplary purposes only. For 
example, it is not necessary that the hub engagement/ 
disengagement mechanism is used With a cartridge of any 
particular siZe or shape; hoWever, the particular disk drive 
and cartridge shoWn are provided to illustrate the operation 
of the minimal Z-axis translation of the hub and spindle 
arrangement. Accordingly, the mechanism should not be 
limited to the particular cartridge embodiment shoWn as the 
invention contemplates the application to other cartridge and 
drive types and con?gurations. 

FIG. 1 is a top vieW of a disk drive 50 With its top cover 
removed and the components moved from there relative 
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4 
operational positions for clarity. Drive 50 comprises a chas 
sis 57, an actuator 56 (preferably a rotary actuator), includ 
ing an opposing pair of load beams 44 having a read/Write 
head 54 disposed at the end of each load beam, a spindle 
motor 53 and a spindle 40. The operation of disk mounting 
to spindle 40 is described more fully beloW. A disk cartridge 
can be inserted into the front of the drive in the direction 
indicated by the arroW. During insertion, the cartridge slides 
linearly along the top surface of chassis 57 and spindle 
motor 53 for engagement With the read/Write heads 54. 

FIGS. 2A and 2B present top and bottom vieWs of a disk 
cartridge, respectively, that embodies aspects of the present 
invention. The disk cartridge comprises a magnetic disk 14, 
a disk media hub 12, top and bottom cartridge shell halves 
18a and 18b, a rotary shutter 16, and a shutter pivot pin 20. 
Shutter 16 rotates Within cartridge 10 betWeen an open 
position and a closed position. In the open position, shutter 
16 is rotated aWay from a generally Wedge shaped disk 
access opening 15 that is formed in cartridge shell 18, 
exposing the top and bottom surfaces of disk 14 for access 
by a read/Write head or heads contained Within a disk drive. 
In the closed position, shutter 16 is rotated over disk access 
opening 15, sealing disk cartridge 10 and protecting disk 14. 
The magnetic disk 14 is preferably formed from a thin 
?exible polymer ?lm, such as MYLAR, and has a thin 
magnetic layer uniformly dispersed on the top and bottom 
surfaces. The magnetic surfaces magnetically sensitiZe the 
disk 14 and enable the storage of digital data When the 
surface is brought into magnetic communication With a 
magnetic transducer of the type commonly found in disk 
drives. Disk 14 is generally circular With a circular hole 
proximate the center of disk 14. 

Media hub 12 is ?rmly secured to disk 14 such that the 
center of hub 12 is aligned proximate the center of disk 14. 
Media hub 12 is preferably attached to disk 14 via a 
Well-knoWn adhesive process. The disk and hub assembly 
are rotatably disposed betWeen upper and loWer cartridge 
shell halves 18a, 18b. LoWer cartridge shell half 18b has a 
substantially circular spindle access hole 18d such that a 
disk drive can provide rotational poWer to disk 14 via hub 
12. Preferably, said access opening presents a rounded edge. 

FIG. 2C shoWs an isometric vieW of the underside of 
cartridge 10. Hub 12 is disposed in spindle access hole 18d 
of cartridge 10. Hub 12 comprises a substantially ?at bottom 
surface 126, and an inner ring 12c, and outer peripheral edge 
12b. Inner ring has an outer angled edge 12g and a substan 
tially ?at bottom surface 12]”. Moreover, outer peripheral 
edge 12b is also angled. Also shoWn in FIG. 2C, bottom shell 
half 18b has a rounded edge 18c around spindle access hole 
18d. As described in further detail beloW, hub 12 and 
rounded edge 18c interact during dismounting of hub 12 
from spindle 40 (shoWn in FIG. 1). 

Referring noW to FIGS. 3A—3C, in conjunction With 
FIGS. 2A—2C, the operation of cartridge 10 in conjunction 
With a disk drive 50 is illustrated. Drive 50 comprises a 
chassis 57, a spindle 40 controlled by a drive motor (not 
shoWn), an actuator 56 having a pair of read/Write heads 54 
disposed on the ends of opposing arms, and mechanism for 
opening the cartridge shutter. Here for example, the car 
tridge opening mechanism is shoWn as a shutter operating 
arm 52, but other shutter opening mechanisms could be 
employed Without effecting the operation of the invention 
described herein. Actuator 56 is depicted as a radial actuator 
disposed proximate the back end of chassis 57. Spindle 40 
is disposed on chassis 57 proximate the front portion. And, 
shutter operating arm 52 is disposed proximate one side and 
proximate a front edge of chassis 57. Shutter operating arm 
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52 comprises a ?nger 52a adapted to engage shutter 16 and 
rotate it toward the open position during cartridge insertion. 
Spring tension is supplied to shutter 16 from Within cartridge 
10 to rotate shutter 16 back to the closed position during 
ejection of cartridge 10 from drive 50. Adisk drive insertion 
and ejection mechanism is described in further detail in 
co-pending patent application Ser. No. 08/920,935 (Attorney 
Docket No. IOM-9548) entitled “CARTRIDGE LOAD 
AND EJECT MECHANISM FOR A REMOVABLE CAR 
TRIDGE DRIVE” ?led Aug. 29, 1997, Which is hereby 
incorporated by reference in its entirety. Cartridge 10 is 
inserted into the front of drive 50. During insertion of 
cartridge 10 into drive 50, hub 12 slides along the top surface 
of spindle motor 53 and over spindle 40. As described more 
fully beloW, surface 12c provides a sliding surface for hub 
12. 

Referring to FIGS. 4A—4C, a cut-aWay side vieW of 
cartridge 10 and drive 50 along line 4—4 in FIG. 3C 
illustrate the operation of engagement and disengagement of 
media hub 12 from spindle motor 40. Media hub 12 is 
formed of a ferrous material such as steel, preferably stain 
less steel, and is essentially disk shaped. Media hub 12 can 
be manufactured by casting, machining, insert injection 
molding, or as described more fully beloW, by stamping or 
pressing. Moreover, the surface ?nish on hub 12 is about 8 
micro inches to reduce friction. Hub 12 comprises a bore 
12a proximate the center of hub 12, peripheral outer edge 
12b and inner ring surface 12c. Peripheral edge 12b pref 
erably forms angled outer surface that is adapted to engage 
With a rounded edge of the spindle access hole 18d during 
upWard translation into shell 18. The preferred angle 0t for 
the outer edge is about 45 degrees. More preferably periph 
eral outer edge 12b substantially forms a ring around the 
circumference of hub 12. HoWever, other con?gurations 
could accomplish a similar function, such as spoke-like or 
?ngers of angled surfaces rather than a solid annular surface 
depicted in the ?gure. Similarly, inner ring surface 12c, 
preferably substantially ring shaped, could also comprises a 
different form, for example a series of ?ngers. Inner ring 
surface 12c also has a preferred angle, [3, of about 45 
degrees. 
As shoWn by the cut-aWay side vieWs, hub 12 has a 

stepped side pro?le. Disk 14 is attached to the hub along a 
topmost surface 12h of hub 12. Astep doWn from top surface 
12h is a surface 12j, Which forms the top of peripheral outer 
edge 12b. The step provides a gap 13 betWeen the hub 12 
and disk 14. As is described more fully beloW, gap 13 
provides additional ?exibility for vertical translation of hub 
12 Within cartridge 10. 

Spindle motor 40 has several features that are adapted to 
interact With hub 12. In particular, spindle 40 includes the 
“Z” datum 40a (provided by a raised ring), a round boss 
surface 40b and a conical lead-in groove 40c. All of these 
features cooperate to enable engagement and disengagement 
of hub 12 from spindle 40. In addition, the top of spindle 40 
has a magnet attached to the top surface to attract and 
magnetically couple hub 12 to spindle 40. 

Signi?cantly, hub 12 engagement and disengagement 
from spindle 40 occurs Without translating the plane of the 
outer shell 18 of cartridge 10 vertically (i.e. in the Z-axis 
direction) relative to the plane of the drive or Without 
translating the spindle motor. Consequently, the height of 
drive 10 can be thinner than is possible in either a spindle or 
cartridge translation method. Instead of translating either the 
spindle or the cartridge, hub 12 and media 14 are translated 
along the Z-axis Within shell 18 as the cartridge is translated 
linearly (i.e., along a plane substantially parallel to the 
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6 
X-axis) into and out of drive 50. No additional space is 
required Within cartridge shell 18 or drive 50 to accommo 
date the Z-axis translation of hub 12, other than space Which 
is already available to alloW disk 14 to spin freely Within 
shell 18. The present invention can even function properly 
With less interior cartridge space than that provided in a 
common 3.5 inch disk cartridge. 

During insertion of cartridge 10 into drive 50, as depicted 
in FIG. 4A, hub 12 slides on inner ring surface 12c over the 
relatively planar pro?le of the bottom of chassis 57 and over 
the top of spindle 40. The ring surface provided by inner ring 
12c provides a relatively large surface area for hub 12 to 
slide upon during insertion into drive 50. This large surface 
area ensures that the hub slides smoothly into drive 50. 
DoWnWardly projecting pin 20 is coupled proximate the 
center of cartridge 10 to top shell portion 18a. The doWn 
Wardly projecting pin 20, engages sideWall 12a of hub 12 
urging it into chassis 57. 
A force applied to cartridge 10 during insertion causes pin 

20 to push against the sideWall of bore 12a. This pushing 
provides a force to overcome the friction betWeen inner ring 
surface 12c and chassis 57 and top of spindle 40. As 
cartridge 10 reaches far enough into drive 50, inner ring 
surface 12c aligns With conical lead-in groove 40c. At that 
point, the magnetic force provided by the magnet of spindle 
40 attracts and pulls hub 12 into engagement With spindle 
40, resulting in inner ring surface 12c extending into conical 
lead-in groove 40c. As best shoWn in FIG. 4B, the angles of 
lead-in groove 40c and inner ring surface 12c, preferably 
proximately 45 degrees, are such that hub 12 properly aligns 
on center With spindle 40 as hub 12 is pulled into a seated 
position. In particular, inner ring 12c forms a cone-like male 
surface that corresponds With the cone-like female opening 
of lead-in groove 40c. As the tWo cone-like surfaces engage, 
inner ring 12c is guided by conical lead-in groove 40c. 
Moreover, the relatively large diameter of inner ring surface 
12c (as measured across hub 12) and conical lead-in groove 
40c ensures a highly accurate alignment of hub 12 to spindle 
40. 
As cartridge 10 ejects from drive 50, hub 12 disengages 

from spindle 40, again, Without vertical translation of car 
tridge 10 With respect to drive 50 (only hub 12 and media 14 
translate in the Z-axis). As best shoWn in FIG. 4C, When 
cartridge 10 starts ejection from drive 50, cartridge shell 18 
moves outWardly from drive 50. During this outWard move 
ment of cartridge shell 18, hub 12 initially remains seated on 
spindle 40. A force is required to cause disengagement of 
hub 12. The required force is provided by the movement of 
cartridge shell 18 relative to hub 12. Cartridge shell 18 has 
doWnWardly projecting pin 20 and rounded edge 18c that 
cooperate With hub 12 to facilitate disengagement. 

Disengagement begins When pin 20 impinges on the 
sideWall of bore 12a. Substantially simultaneously, rounded 
edge portion 18c contacts the angled peripheral outer edge 
12b. As shell 18 continues to move outWardly, rounded edge 
18c slides against angled peripheral edge 12b. The horiZon 
tal movement (along the x-axis) of rounded edge 18c 
relative to angled edge peripheral edge 12b urges a lifting 
hub 12. The combined impingement of pin 20 and lifting of 
shell 18b cause hub 12 to tilt about datum 40a. As hub 12 
tilts, inner ring surface 12c also tilts. When the bottom 
surface 12f of inner ring 12c clears the top 40d of spindle 40 
hub 12 can also move begin moving outWardly With car 
tridge 10. As hub 12 moves outWardly, angled inner ring 
surface 12g engages angled spindle lead-in groove surface 
40c. Because both surface are angled, hub 12 slides up the 
side of lead-in groove surface 40c. 
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As best shown in FIG. 4D, When bottom surface 12f of 
inner ring 12c clear datum 40a of spindle 40, hub 12 is free 
to move With cartridge 10. Thereafter, pin 20 urges hub 12 
to travel in tandem With cartridge shell 18. The force of pin 
20 continues to drag hub 12 over the surface of spindle 
motor 53 and chassis 57 until cartridge 10 has ejected from 
drive 50. 

The stepped pro?le of hub 12 alloWs for additional 
headroom as hub 12 tilts Within cartridge 10. That is, Without 
a stepped hub, the tilting could cause the top of hub 12 to 
impinge upon the inner top surface of shell 18a and interfere 
With the disengagement of hub 12 from spindle 40. 
Moreover, the stepped hub alloWs the disk 14 to ?ex as hub 
12 is tilted during disengagement. 
As noted above, in addition to manufacturing hub 12 as a 

solid cast or machined part, the invention contemplates the 
manufacturing of hub 12 by pressing or stamping from sheet 
material. FIGS. 5 and 6 illustrate tWo possible embodiments 
of hub 12 manufactured by stamping or pressing from sheet 
material. In both sheet material embodiments, the hub is 
comprised of a top and a bottom portion that are separately 
formed and then assembled into a single hub 12. FIG. 5A 
shoWs one embodiment Wherein a top portion and a bottom 
portion are mated via tabs on the bottom portion. FIG. 6A 
shoWs a second embodiment Wherein top and bottom por 
tions are amted to form a single hub. HoWever, the embodi 
ment of FIG. 6A further includes an extended ?ange that 
prevents hub 12 from passing through the spindle access 
hole 18d in cartridge 10 (see FIG. 2C). 

FIG. 5A shoWs an exploded isometric vieW of a ?rst 
embodiment of tWo-piece hub 12. As shoWn, the hub com 
prises a bottom portion 59 and a top portion 61. Referring 
also to FIG. 5B, Wherein a cross-section of the exploded hub 
12 is shoWn, it can be seen that the bottom of bottom portion 
59 has similar features to the single peice hub as shoWn in 
FIG. 2C, and thus adapts equally to spindle motor 40. 
Preferably, loWer portion 59 is made of a stamped stainless 
steel and is about 0.18 mm thick. Inner peripheral edge 12g 
is preferably angled at about 45° and most preferably at 
about 43°. Outer peripheral edge 12b angled at about 45° 
and more preferably at about 50°. The surface ?nish on 
loWer portion 59 is about 8 micro inches to reduce friction. 

FIGS. 5A and 5B also illustrate a mechanism for mating 
the top and bottom portions 59, 61. Bottom portion 59 has 
three tabs 60 Which are positioned equidistant from each 
other, at 120° angles. Tabs 60 are formed in bottom portion 
59 by stamping. Top portion 61 has a annular depression 63 
stamped therein that forms an attachment surface 63a on the 
outside bottom of top portion 61. Preferably, recessed tabs 
60 and annular depression 63 alloW top portion 61 to Welded 
to the bottom portion 59 to form a single integrated hub 12. 
Although tabs 60 are shoWn in bottom portion 59 and 
annular recess 63 is shoWn in top portion 61, hub 12 could 
also be formed aby reversing the tWo or using various other 
methods of attachment. Preferably, top and bottom portions 
59, 61 are stamped from a sheet material. Bottom portion 59 
must be ferrous to magnetically clamp With spindle motor 
40. Preferably, both portions 59, 61 are formed from sheet 
steel, more preferably stainless steel, Which is about 0.18 
mm thick. 

FIGS. 6A through 6C illustrate a second embodiment of 
the tWo-piece hub 12. Here, top portion 61 of tWo-piece hub 
12 differs from the other embodiment primarily in that it has 
an exterior ?ange 63b. Additionally, bottom portion does not 
have tabs 60; rather, top portion 61 has a deeper annular 
depression 63 that reaches the top surface 59a of bottom 
portion 59. 
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Signi?cantly, ?ange 63b is siZed such that it has a larger 

diameter than spindle access hole 18d (see also FIG. 2C). 
Because of the larger diameter of ?ange 63b, hub 12 is less 
susceptible to separation from media 14, particularly When 
cartridge 10 experiences mechanical shocks, such as from 
dropping. 
Media 14 is attached to hub 12 by adhesive applied to the 

top surface of hub 12. Alternatively, media 14 can be 
attached to hub 12 by the use of a retainer ring 65 as 
illustrated in FIG. 7A. Retainer 65 can be used alone or in 
combination With adhesive. Retainer 65 is preferably made 
from stamped stainless steel, preferably about 0.1 mm thick. 
Retainer 65 comprises a quantity of U-shaped cut-outs 64, 
around the perimeter of the center opening. Retainer 65 also 
possesses a planar ring 65b and a number of upstanding 
?ngers 65a that are of uniform siZe. Fingers 65a are pref 
erably concave shaped and extend aWay from planer ring at 
an angle of about 85°. 

FIG. 7B illustrates the operation of retainer ring 65 in 
conjunction With hub 12. The diameter D1, measured from 
the outside of ?ngers 65a, is siZed slightly larger than the 
diameter D2 of center bore 12a in hub 12. Accordingly, as 
retainer ring 65 is pressed into center bore 12a, ?ngers 65a 
are forced inWardly by the sideWalls of center bore 12a and 
is held in place by the spring force of ?ngers 65a against the 
side Walls of center bore 12a. 

The above description of preferred embodiments is not 
intended to impliedly limit the scope of protection of the 
folloWing claims. Thus, for example, except Where they are 
expressly so limited, the folloWing claims are not limited to 
applications involving magnetic cartridge systems. 
We claim: 
1. A disk cartridge, comprising: 
an outer shell having a driving access hole; 

a storage medium rotatably disposed Within said outer 
shell; 

a hub attached to said storage medium proximate an 
access of rotation of said storage medium and proxi 
mate said driving access hole, said hub comprising a 
top portion and a bottom portion, said top portion 
having a substantially planar surface to Which the 
medium is attached, said top and bottom portions being 
formed from a sheet material, and said bottom portion 
being joined to a side of said top portion opposite from 
the substantially planar surface so as to form the hub, 
Wherein said hub comprises a cavity formed therein 
betWeen said top and bottom portions. 

2. The disk cartridge as recited in claim 1 Wherein said top 
portion has an annular ?ange having a diameter larger than 
said driving access hole. 

3. The disk cartridge as recited in claim 1 Wherein said 
sheet material comprises a ferrous material. 

4. The disk cartridge as recited in claim 3 Wherein said 
ferrous material comprises stainless steel. 

5. The disk cartridge as recited in claim 1 Wherein said top 
and bottom portions are joined together via Welding. 

6. The disk cartridge as recited in claim 1 Wherein an 
interior of said hub is holloW. 

7. The disk cartridge as recited in claim 1 further com 
prising a retainer coupled to said hub such that said medium 
is retained betWeen said hub and said retainer. 

8. The disk cartridge as recited in claim 7 Wherein said 
retainer comprises a ring concentric With the center of said 
medium and said hub. 

9. The disk cartridge as recited in claim 1 Wherein said 
storage medium comprises a magnetic medium. 




